THE 
ASTROPHYSICAL JOURNAL 


Founded in 1895 by George E. Hale and James E. Keeler 


HELMUT A. ABT 
Managing Editor 
Kitt Peak National Observatory 


A. DALGARNO EUGENE H. AVRETT 
Letters Editor Deputy Letters Editor 
Center for Astrophysics Center for Astrophysics 


F. DAVID A. HARTWICK MICHAEL JURA EDWIN E. SALPETER 
Associate Letters Editor Associate Letters Editor Associate Letters Editor 
University of Victoria University of California, Los Angeles Cornell University 


AAS PUBLICATIONS BOARD 


HUGH M. VAN HORN (1993-1996), Chairperson 
University of Rochester 


JAMES W. LIEBERT (1991-1994) KRISTEN SELLGREN (1991-1994) H. J. G. L. M. LAMERS (1992-1995) 
University of Arizona Ohio State University SRON Laboratory for Space Research, 


The Netherlands 


SUSAN G. KLEINMANN (1993-1995) JAMES J. CONDON (1994-1997) JOHN A. NOUSEK (1994-1997) 
University of Massachusetts NRAO, Charlottesville, Virginia Pennsylvania State University 


Production Manager: Tutte O’CONNOR Chief Manuscript Editor: GERALDINE BRADY 
Manuscript Editors: WALTER G. GLascoFF III, BETH GARRISON, KAREN LESLIE BoyD, THAD A. Doria, Davip E. ANDERSON, 
IvAN BRUNETTI, AND DIANA GILLOOLY 
Production Staff: Kim LANGFORD, CINDY GARRETT, RICK SCHOEN, CAROLYN B. CHMIEL, AND KELLY PATRICK CRONIN 
Cambridge Editorial Office: MARY BuRGESS, KATHRYN DUFLO, AND CHRISTOPHER VETTEL 


VOLUME 436, PART 2 
1994 NOVEMBER 20 AND DECEMBER 1 


PUBLISHED BY THE UNIVERSITY OF CHICAGO PRESS FOR 
THE AMERICAN ASTRONOMICAL SOCIETY 


(| 
| 


© 1994 BY THE AMERICAN ASTRONOMICAL SOCIETY. ALL RIGHTS RESERVED. 
PUBLISHED THREE TIMES A MONTH 


COMPOSED BY SANTYPE INTERNATIONAL LIMITED, SALISBURY, ENGLAND 
PRINTED BY CAPITAL CITY PRESS, INC. 
MONTPELIER, VERMONT, U.S.A. 


4 

| 

| 
| 
| 


THE ASTROPHYSICAL JOURNAL LETTERS 


CONTENTS OF VOLUME 436, PART 2 


1994 NOVEMBER 20, Number 1 


LINE-DOMINATED ECLIPSE SPECTRUM OF VELA X-1 
Fumiaki Nagase, Gregory Zylstra, Takashi Sonobe, Taro Kotani, Hajime Inoue, & Jonathan Weo 


ASCA MEASUREMENTS OF THE GRAIN-SCATTERED X-RAY HALOS OF ECLIPSING MASSIVE X-RAY 
BINARIES: VELA X-1 AND CENTAURUS X-3 
Jonathan W. Woo, George W. Clark, Charles S. R. Day, Fumiaki Nagase, & Toshiaki Takeshima 


MULTIWAVELENGTH OBSERVATIONS OF HERCULES X-1/HZ HERCULIS 
S. D. Vrtilek, T: Mihara, F. A. Primini, PR. Kahabka, H. Marshall, F. Agrerer, P- A. Charles, F: H. Cheng, K. Dennerl, 
C. la Dous, E. M. Hu, R. Rutten, P. Serlemitsos, Y. Soong, J. Stull, J. Triimper, W. Voges, R. M. Wagner, & R. Wilson 


IS THE CHANGING ORBITAL PERIOD OF EXO 0748-676 EVIDENCE FOR A TRIPLE SYSTEM? 
R. H. D. Corbet, K. Asai, T. Dotani, & F. Nagase 


ASCA OBSERVATIONS OF SS CYGNI DURING AN ANOMALOUS OUTBURST 
John A. Nousek, Christopher J. Baluta, Robin H. D. Corbet, Koji Makai, Julian P- Osborne, & Manabu Ishida 


CHARACTERISTICS OF THE PERSISTENT EMISSION OF SGR 1806-20 
T. Sonobe, T. Murakami, S. R. Kulkarni, T. Aoki, & A. Yoshida 


NEW X-RAY SPECTRAL OBSERVATIONS OF NGC 4151 WITH ASCA 
K. A. Weaver, T. Yaqoob, S. S. Holt, R. F. Mushotzky, M. Matsuoka, & M. Yamauchi 


RAPID X-RAY SPECTRAL VARIABILITY IN NGC 3227 
A. Ptak, T. Yaqoob, P. J. Serlemitsos, R. Mushotzky, & C. Otani 


IRON LINE EMISSION AND TWO-COMPONENT SPECTRAL BEHAVIOR IN THE ASCA OBSERVATION OF THE 
SEYFERT 1 GALAXY NGC 7469 
Matteo Guainazzi, Masaru Matsuoka, Luigi Piro, Tatehiro Mihara, & Makoto Yamauchi 


DETECTIONS OF HARD X-RAY EMISSIONS FROM BRIGHT EARLY-TYPE GALAXIES WITH ASCA 
K. Matsushita, K. Makishima, H. Awaki, C. R. Canizares, A. C. Fabian, Y. Fukazawa, M. Loewenstein, H. Matsumoto, T. Mihara, 
R. F. Mushotzky, T. Ohashi, G. R. Ricker, PR. J. Serlemitsos, T. Tsuru, Y. Tsusaka, & T. Yamazaki 


PROPERTIES OF M33 X-8, THE NUCLEAR SOURCE IN THE NEARBY SPIRAL GALAXY 
M. Takano, K. Mitsuda, Y. Fukazawa, & F- Nagase 


Fe K EMISSION FROM THE HIDDEN QUASAR IRAS P09104+4109 
A. C. Fabian, Y. Shioya, K. Iwasawa, K. Nandra, C. Crawford, R. Johnstone, H. Kunieda, R. McMahon, 
K. Makishima, T. Maruyama, T. Ohashi, Y. Tanaka, Y. Taniguchi, & Y. Terashima 


AN ASCA GIS SPECTRUM OF SS5 0014+813 AT z = 3.384 
Martin Elvis, M. Matsuoka, A. Siemiginowska, F. Fiore, T. Mihara, & W. Brinkmann 


THE X-RAY SPECTRUM OF THE HIGHLY POLARIZED QUASAR PKS 1502+106 
I. M. George, K. Nandra, T. J. Turner, & A. Celotti 


ASCA OBSERVATIONS OF COOLING FLOWS IN CLUSTERS OF GALAXIES 
A. C. Fabian, K. A. Arnaud, M. W. Bautz, & Y. Tawara 


TEMPERATURE AND IRON ABUNDANCE VARIATION OF THE GAS IN THE PERSEUS CLUSTER 
K. A. Arnaud, R. F. Mushotzky, H. Ezawa, Y. Fukazawa, T. Ohashi, M. W. Bautz, G. B. Crewe, K. C. Gendreau, K. Yamashita, 
Y. Kamata, & F. Akimoto 


NONISOTHERMALITY OF THE HOTTEST CLUSTER ABELL 2163 
Maxim Markevitch, Koujun Yamashita, Akihiro Furuzawa, & Yuzuru Tawara 


Page Fiche 
| 
| LSI 269-B9 
L67 (269-13 
| 
ii 


CONTENTS 


DISCOVERY AND IMPLICATIONS OF VERY LOW METAL ABUNDANCES IN NGC 1404 AND NGC 4374 
M. Loewenstein, R. F. Mushotzky, T. Tamura, Y. Ikebe, K. Makishima, K. Matsushita, H. Awaki, & P. J. Serlemitsos 


ASCA OBSERVATION OF NGC 4636: DARK MATTER AND METALLICITY GRADIENT 
R. F. Mushotzky, M. Loewenstein, H. Awaki, K. Makishima, K. Matsushita, & H. Matsumoto 


ASCA OBSERVATIONS OF THE CORONAL X-RAY EMISSION OF ALGOL 
A. Antunes, F. Nagase, & N. E. White 


ASCA X-RAY SPECTRA OF THE ACTIVE SINGLE STARS B CETI AND x’ URSAE MAJORIS 
S. A. Drake, K. P. Singh, N. E. White, & Theodore Simon 


AN ASCA OBSERVATION OF THE CASTOR SYSTEM 
Eric V. Gotthelf, Lalit Jalota, Koji Mukai, & Nicholas E. White 


ASCA SOLID STATE IMAGING SPECTROMETER OBSERVATIONS OF O STARS 
M. F. Corcoran, W. L. Waldron, J. J. MacFarlane, W. Chen, A. M. T. Pollock, K. Torii, S. Kitamoto, N. Miura, 
M. Egoshi, & Y. Ohno 


INSTRUCTIONS TO AUTHORS OF LETTERS, RECENT LETTERS ABSTRACTS, AUTHOR AND SUBJECT INDEX Inside Back Cover 


INSTRUCTIONS FOR ELECTRONIC MANUSCRIPT SUBMISSION Back Cover 


1994 DECEMBER 1, Number 2 


ON THE RMS ANISOTROPY AT 7° AND 10° IN THE COBE-DMR TWO-YEAR SKY MAPS 
A. J. Banday, K. M. Gorski, L. Tenorio, E. L. Wright, G. F. Smoot, C. H. Lineweaver, A. Kogut, G. Hinshaw, & C. L. Bennett 


THE OPTICAL GRAVITATIONAL LENSING EXPERIMENT: OGLE NO. 7: BINARY MICROLENS OR A NEW 
UNUSUAL VARIABLE? 


A. Udalski, M. Szymariski, S. Mao, R. Di Stefano, J. Katuzny, M. Kubiak, M. Mateo, & W. Krzemiriski 


THE EFFECT OF GRAVITATIONAL SCATTERING ON THE ANISOTROPY OF THE COSMIC BACKGROUND RADIATION 


280-E4 
Toshiyuki Fukushige, Junichiro Makino, & Toshikazu Ebisuzaki 


EXPONENTIAL GROWTH OF DISTANCE BETWEEN NEARBY RAYS DUE TO MULTIPLE GRAVITATIONAL 
SCATTERINGS 
Toshiyuki Fukushige & Junichiro Makino 


280-E13 


DETERMINING GRAVITATIONAL MASSES OF GALAXY CLUSTERS WITH VIRIAL EQUILIBRIUM AND 
ARCLIKE IMAGES . 
Xiang-Ping Wu 


SIMULATIONS OF RELATIVISTIC EXTRAGALACTIC JETS L119 280-G1 
G. Comer Duncan & Philip A. Hughes 


AN X-RAY IMAGE OF THE LARGE MAGELLANIC CLOUD 


281-Al 
S. L. Snowden & R. Petre 


WATER MASER EMISSION FROM X-RAY-HEATED CIRCUMNUCLEAR GAS IN ACTIVE GALAXIES L127 281-A13 
David A. Neufeld, Philip R. Maloney, & Sarah Conger 


HCN AND CO IN THE NUCLEUS OF NGC 1068 L131 281-B7 
A. Sternberg, R. Genzel, & L. Tacconi 


SN 19941 IN M51 AND THE NATURE OF TYPE Ibc SUPERNOVAE L135 281-Cl 
J. C. Wheeler, R. P. Harkness, A. Clocchiatti, S. Benetti, M. S. Brotherton, D. L. DePoy, & J. Elias 


DETECTION OF A NUCLEAR RADIO SOURCE IN NGC 7331: A RELATIVELY “RADIO-QUIET” LINER L139 281-C9 
John J. Cowan, W. Romanishin, & David Branch 


THE FAINT END OF THE GALAXY LUMINOSITY FUNCTION L143 281-D3 
Marie A. Treyer & Joseph Silk 


THE AXIAL RATIO OF THE GALACTIC STELLAR HALO L149 281-D13 
Jeffrey A. Larsen & Roberta M. Humphreys 


iv 
Page Fiche 

Page Fiche 

| 

| 

| 


ROSAT OBSERVATIONS OF SIX MILLISECOND PULSARS 
R. Danner, S. R. Kulkarni, & S. E. Thorsett 


POSSIBLE DETECTION OF '*CO IN THE CARBON STAR IRC +10216 
Gregory A. Wright 


ON THE PREDICTED ABUNDANCES OF IRON AND NICKEL SUPPORTED BY RADIATIVE LEVITATION IN 
THE ATOMOSPHERES OF HOT DA WHITE DWARFS 
P. Chayer, F. LeBlanc, G. Fontaine, F. Wesemael, G. Michaud, & S. Vennes 


MISSING OPACITY IN THE ATMOSPHERIC MODELS OF RED GIANTS 
C. Ian Short & John B. Lester 


A DIRECT IMAGE OF WIND INTERACTION IN THE POST-AGB EVOLUTION: CO OBSERVATIONS OF M1-92 
V. Bujarrabal, J. Alcolea, R. Neri, & M. Grewing 


DETECTION OF A THICK MOLECULAR DISK IN THE GALAXY 
T. M. Dame & P. Thaddeus 


A MOLECULAR OUTFLOW DRIVEN BY AN OPTICAL JET 
George F. Mitchell, Tatsuhiko I. Hasegawa, William R. F. Dent, & Henry E. Matthews 


DETECTION OF INTERSTELLAR N20: A NEW MOLECULE CONTAINING AN N—O BOND 
L. M. Ziurys, A. J. Apponi, J. M. Hollis, & J. E. Snyder 


H2 EMISSION AS A TRACER OF MOLECULAR HYDROGEN: LARGE-SCALE OBSERVATIONS OF ORION 
M. L. Luhman, D. T. Jaffe, L. D. Keller, & Soojong Pak 


DISCOVERY OF A MOLECULAR HYDROGEN JET NEAR IC 348 282-C9 
Mark J. McCaughrean, John T. Rayner, & Hans Zinnecker 


ISOTOPICALLY DISTINCT RESERVOIRS IN THE SOLAR NEBULA: ISOTOPE ANOMALIES IN VIGARANO 282-D13 
METEORITE INCLUSIONS 
R. D. Loss, G. W. Lugmair, A. M. Davis, & G. J. MacPherson 


WHAT IS THE CONDITION FOR FAST MAGNETIC RECONNECTION? 282-E7 
T. Yokoyama & K. Shibata 


UBC/LAVAL 2.7 METER LIQUID MIRROR TELESCOPE L201 282-F2 
Paul Hickson, Ermanno F. Borra, Rémi Cabanac, Robert Content, Brad K. Gibson, & Gordon A. H. Walker 


INSTRUCTIONS TO AUTHORS OF LETTERS, RECENT LETTERS ABSTRACTS, AUTHOR AND SUBJECT INDEXES Inside Back Cover 


INSTRUCTIONS FOR ELECTRONIC MANUSCRIPT SUBMISSION Back Cover 


CONTENTS v 
Page Fiche 
| 
| 
| 
| 
| 
| 
| 
| 


